The Arctic Ocean's role in global climate -while now widely appreciatedremains poorly understood. Lack of information about key processes within the oceanic, cryospheric, biologic, atmospheric and geologic disciplines will continue to impede physical understanding, model validation, and climate prediction until a practical observing system is designed and implemented. 
Since ice-based observations at a given site may consist of a distributed set of subsystems developed by multiple PIs, the logistics infrastructure for getting to the deployment sites is one of the most important shared assets of the observing system. A long-term, internationally coordinated logistics plan should be developed as an essential component in establishing an IBO array. 
Requirements and challenges for ice-based observatories
Although much of the necessary IBO technology already exists and routine observations are presently underway using the IBO concept, a variety of challenges must be addressed en route to a comprehensive observing system: Platform instrumentation should be improved by continued development of profiling systems for atmosphere, ice and ocean with the goal of sampling biological and chemical variables on the same spatial and temporal scales as physical variables in order to separate biological and /or chemically transformations from changes due to physical mechanisms. Profiling systems for many physical variables are presently available or easily adapted for routine use in the Arctic, whereas bio-chemical profiling systems will require additional development effort.
IBOs will be best suited to deployment in perennial pack ice. However, the seasonal sea ice zone accounts for a majority of the northern marine cryosphere, and most of this is in shallow water (<500 m). Specialized IBO designs will likely be needed for the seasonal ice zone, platform lifetimes will be short, and frequent redeployments will be required. Alternate technology (e.g. profiling floats) may also be required. 
The integration of autonomous vehicles with IBO

